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(57)Abstract: 

PURPOSE: To obtain a semiconductor device having the 
flat surface without performing any special flattening 
process by providing at least one recess part beneath a 
wiring connecting a passive element or an active 
element 

CONSTITUTION: In a semiconductor device, a passive 
element and an active element are provided on a 
substrate, wherein a thin-film, semiconductor layer is 
provided on an insulating layer or an insulating substrate. 
At least one recess part is provided beneath a wiring 6 
connecting the passive element or the active element in 
the semiconductor device. For example, on 
semiconductor substrate of Si, GaAs or the like or on an 
the insulating substrate 1 of glass, saphire or the like, an 
insulating layer 2, a first insulating layer 3, a second 
insulating layer 7 and a third insulating layer 4 of Si02, 
SiN, SiON or the like are formed. The third insulating 
layer 4 is etched, and the recess part is formed. At this 
time, the second insulating layer 7 and the third 

insulating layer 4 are made of the different materials. When the third insulating layer 4 is etched, 
the second insulating layer 7 becomes the stopper. The wiring layer 6 is formed in the recess 
part, and a fourth insulating layer 5 is formed on the layer 6. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The semiconductor device characterized by having a crevice in part at least under the wiring 
which connects this passive element or this active element in the semiconductor device which prepared 
the passive element and the active element on the substrate which prepared the thin- film-semiconductor 
layer on the insulating layer or the insulating substrate. 

[Claim 2] The semiconductor device according to claim 1 characterized by preparing the semiconductor 
layer in the above-mentioned crevice. 

[Claim 3] The semiconductor device according to claim 2 characterized by establishing at least the field 
where the potential of the above-mentioned semiconductor layer is floating in the part directly under 
wiring. 

[Claim 4] The semiconductor device according to claim 2 characterized by connecting the above- 
mentioned semiconductor layer and the above-mentioned wiring partly. 

[Claim 5] The semiconductor device according to claim 1 characterized by the width of face of the 
above-mentioned crevice being wider than the wiring width of face prepared on concave. 
[Claim 6] The semiconductor device according to claim 1 characterized by ****** of a part of thickness 
[ at least ] of wiring and a crevice being almost equivalent. 

[Claim 7] The liquid crystal display characterized by the thing under one [ at least ] wiring of an address 
line or a data line for which it has a crevice in part at least in the liquid crystal display constituted by 
pinching a liquid crystal layer between the array substrate by which two or more pixel electrodes 
equipped with a switching device and capacitative element, respectively have been arranged in the shape 
of a matrix in the intersection position of the first address line and a data line, and the transparent 
opposite substrate in which the transparent electrode was formed. 

[Claim 8] The liquid crystal display according to claim 7 with which the aforementioned crevice is 
characterized by the thing under wiring of the intersection of an address line and a data line formed in 
part at least. 

[Claim 9] The liquid crystal display according to claim 7 with which the aforementioned crevice is 
characterized by being formed by the selective oxidation method of a semiconductor layer. 
[Claim 10] The liquid crystal display according to claim 7 with which the aforementioned crevice is 
characterized by being formed of etching. 

[Claim 1 1] The manufacture method of the liquid crystal display characterized by the thing under one 
[ at least ] wiring of an address line or a data line for which a crevice is formed in part at least in the 
liquid crystal display constituted by pinching a liquid crystal layer between the array substrate by which 
two or more pixel electrodes equipped with a switching device and capacitative element, respectively 
have been arranged in the shape of a matrix in the intersection position of the first address line and a 
data line, and the transparent opposite substrate in which the transparent electrode was formed. 
[Claim 12] The manufacture method of the liquid crystal display according to claim 1 1 characterized by 
forming the aforementioned crevice under wiring of the intersection of an address line and a data line in 
part at least. 
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[Claim 13] The manufacture method of the liquid crystal display according to claim 1 1 characterized by 
forming the aforementioned crevice by the selective oxidation method of a semiconductor layer. 
[Claim 14] The manufacture method of the liquid crystal display according to claim 1 1 characterized by 
forming the aforementioned crevice by etching. 

[Claim 15] The manufacture method of the liquid crystal display according to claim 1 1 characterized by 
making ****** by the aforementioned crevice almost equivalent to a part of thickness [ at least ] of an 
address line or a data line. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] this invention relates to the liquid crystal display which comes to pinch a liquid 
crystal layer between the substrate which formed the semiconductor device and the above-mentioned 
semiconductor device which prepared the passive element and the active element on the semiconductor 
layer prepared on the insulating layer or the insulating substrate, and a transparent substrate. 
[0002] 

[Description of the Prior Art] Since the semiconductor device which prepared the semiconductor layer 
on the insulating layer or the insulating substrate, and prepared passivity and the active element on the 
front face is called common-name SOI (Silicon on Insulate) device and can realize high-speed high 
integrated-semiconductor equipment, it attracts attention greatly. This is based on the following two 
reasons. 

[0003] (1) Detailed-izing is easy for the transistor of SOI structure, and its current drive capacity is high, 
and it is excellent in high-speed operation. 

[0004] (2) Wiring is formed on an insulating substrate, capacity is lighter than before and high-speed 
high integration can be attained. 

[0005] By the way, although the multilayer interconnection became indispensable as shown in drawing 
JUL which is the cross section of the conventional semiconductor device in order to realize high-speed 
high integration, as shown in 108, the level difference of the wiring section was large, poor patterning of 
, an open circuit of wiring in the level difference section or a wiring layer had become a problem, and in 
order to solve these, flattening processing was demanded after the wiring process, in addition, drawin g 

11 - setting - 101 - for a field oxidizing zone and 104, as for a layer insulation layer and 106, poly Si 
wiring and 105 are [ Si substrate and 102 / an insulating layer (Si02) and 103 / aluminum wiring and 
107 ] insulating layers 

[0006] if flattening processing is performed (1) since a new process is added, it leads to a cost rise 
[0007] (2) In order to prepare a flattening layer, the distance between wiring (the thickness direction) 
(the i-th wiring and the i+lst wiring (i= 1, 2 --)) becomes thick, the contact field of lower wiring and 
upper wiring becomes large, and a chip size becomes large. 
It had the trouble to say. 

[0008] Moreover, in the liquid crystal display, it had the following trouble. 

[0009] The plan of the array substrate of the conventional liquid crystal display is shown in drawing 12 , 
and the cross section of drawing 12 is shown in drawing 13. For drawing 13 (a), an A- A cross section 
and drawing 13 (b) are [ a C-C cross section and drawing 13 (d) of a B-B' cross section and drawing 13 
(c) ] D-D' cross sections. For an address line and 1 13, as for a semiconductor layer and 1 17, in drawing 

12 and drawing 13, a pixel electrode and 1 14 are [ 1 1 1 / a data line and 1 12 / an insulating layer and 
120 ] substrates. 

[0010] Conventionally, the front face of an array substrate is the structure where a level difference is 
large (0.5-1. Omicro), as shown in drawing 13 (a) - (c), and the crossing of a data line 1 1 1 and the address 
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line 112 shown especially in drawing 13 (d) is a portion most projected within the pixel. Therefore, 
orientation disorder arose around the lobe at the time of rubbing, the white omission field where 
permeability does not change with applied voltage was generated, and contrast was reduced. 
[001 1] Although how to shade a white omission field can be considered in order to solve this problem, a 
luminosity will decrease and only the part which shaded according to this method is not desirable. 
Therefore, the present condition is that an effective means to solve the above-mentioned problem was 
not provided, but made thin thickness of a data line 1 1 1 and the address line 1 12 at most, stored the level 
difference in error range, and the orientation nonuniformity generated with a level difference is 
disregarded substantially. 
[0012] 

[Means for Solving the Problem] In the semiconductor device which prepared the passive element and 
the active element on the substrate which prepared the thin-film-semiconductor layer on the insulating 
layer or the insulating substrate, by establishing a crevice in the bottom of the wiring which connects 
this passive element or this active element in part at least, this invention attains flattening and solves the 
above-mentioned trouble. 
[0013] 

[Example] (Example 1) The 1st example of this invention is shown in drawin g 1 . Moreover, the 
production method is shown in drawing 2 . In drawing 1 and drawing 2 , for the 1st insulating layer and 
7, as for the 3rd insulating layer and 5, the 2nd insulating layer and 4 are [ insulating layers, such as a 
SiON layer whose 2 1 is insulating substrates, such as semiconductor substrates, such as Si and GaAs, or 
glass, and sapphire, and is Si02, SiN, or its compound, and 3 / the 4th insulating layer and 6 ] wiring 
layers, and a semiconductor layer exists in another cross section. 

[0014] In this example, the 3rd insulating layer 4 is **********ed and a crevice is formed. It considers 
as material which is different in the 2nd insulating layer 7 and the 3rd insulating layer 4, and is made for 
the 2nd insulating layer 7 to serve as a stopper here at the time of 3rd insulating-layer 4 etching. 
Specifically, it is Si02 as the 3rd insulating layer 4. What is necessary is to consider as the film of a 
system and just to consider as the thing of a SiN system as the 2nd insulating layer 7. What is necessary 
is just to use HF system as etchant. moreover, a sentiment - dirty - not restricting - dry cleaning - it is 
dirty and it cannot be overemphasized that you may carry out 

[0015] Here, the relation between the width of face Y of a crevice and the wiring width of face X is 
explained. As shown in drawin g 2 (b) and (c), it is made to become Y>X and the membrane formation 
conditions of the 4th insulating layer 5 after a wiring process and the precision of a crevice x determine 
the crevice x between a crevice and the wiring section 6. If membranes are formed by CVD in the level 
difference section, it will become the form which spreads in a longitudinal direction. If the amount x of 
crevices is set as the double-precision grade of the longitudinal direction breadth, as shown in 9 of 
drawing 1 , the almost flat insulating layer 5 can form on wiring. Moreover, if x also takes into 
consideration the amount delta x of dispersion of x and it is made into x+delta x, it is stabilized and can 
form a flat layer. With the method shown in this example, flattening has been realized easily. 
[0016] (Example 2) The 2nd example of this invention is explained using drawin g 3 . In drawin g 3 , 21 
is a substrate, for example, is insulating substrates, such as semiconductor substrates, such as Si and 
GaAs, or glass, and sapphire. 22 is a SiON film which is the insulating layer prepared on the substrate 
21, for example, are Si02, SiN, and its compound. 23 is a field oxide film and 24 is Si etc. in a 
semiconductor layer. Although 25 is wiring, and 26 is a layer insulation layer and not being illustrated, 
you may prepare a multilayer wiring layer in the upper layer. 

[0017] In this example, a crevice is formed using the semiconductor layer 24. A crevice can be formed 
according to the selective oxidation process which covers a part of semiconductor layer 24 for example, 
by the SiN film etc., oxidizes thermally alternatively the field which is not covered, and forms the field 
oxide film 23. Flattening is realized by the layer insulation layer 26, without the wiring layer 25 upper 
part sticking and coming out, since wiring 25 is formed on the semiconductor layer 24 which is an active 
region as shown in drawing 3 . Moreover, by making potential of the semiconductor layer 24 into 
floating, the parasitic capacitance between the semiconductor layers 24 was not attached, either, but low 
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capacity wiring has been realized. 

[0018] (Example 3) The 3rd example of this invention is explained using drawing 4 . the 2nd example 
the same - 31 for a field oxide film and 34, as for wiring and 36, a semiconductor layer and 35 are [ a 
substrate and 32 / an insulating layer and 33 / between layers or an up insulating layer, and 37 ] contacts 
of the semiconductor layer 34 and wiring 35 

[0019] In this example, a crevice is formed like the 2nd example using the semiconductor layer 34. The 
feature of this example is the point that the up wiring 35 contacts the lower semiconductor layer 34 in 
part, and also uses the lower semiconductor layer 34 as wiring. Flattening is not only attained by such 
composition, but wiring resistance also falls and the redundancy of wiring 35 is effective in increase and 
the yield becoming high. Moreover, although polySi wiring is usually retaken when carrying out cross 
wiring by the same wiring material according to this structure, by using this method, it can jump in a 
single crystal layer and flat cross wiring is attained by low resistance, without making a wiring layer 
increase from usual. 

[0020] Moreover, the up wiring 35 and in order to realize sufficient contact 37, it cannot be 
overemphasized in the lower semiconductor layer 34 that the desired impurity is doped. 
[0021] Moreover, that in which the wiring 35 in contact with the wiring 25 of the 2nd example on a 
floating field semiconductor layer and the lower semiconductor layer 34 of this example was 
intermingled is also effective. In this case, what is necessary is just to divide each semiconductor layer 
into each other by the insulating layer. 

[0022] (Example 4) Drawing 5 is the plan of the array substrate of the liquid crystal display of**** 4 
example, drawing 6 is the cross section of drawin g 5 , and (a) is [ B-B' and (c of A- A' and (b)) ] C-C 
cross sections. In drawing 5 and drawing 6 , 41 is a data line and 42 is an electrode to which in a pixel 
electrode and 44 a field oxide film and 47 connect a transparency substrate to, and, as for 48, a barrier 
layer and 46 connect [ an address line and 43 ] the drain and the pixel electrode 43 of TFT. 
[0023] In this example, the barrier layer 44 was used and the crevice is established in the bottom of a 
data line 41. Although the margin since it is the highest, until a data line 41 becomes a flat field in this 
cross-section structure was considerably needed in the case of the conventional method and the effective 
numerical aperture was decreasing so that drawing 6 (b) might show, as shown in 49, flattening of the 
wiring layer upper part of a data line 41 is carried out, and it became possible to make the margin quite 
narrower than the conventional method. It turns out that an effective numerical aperture can be 
expanded, the power of an illumination system can be pressed down by this a bright display is not only 
realizable, but, and the seizure phenomenon of the liquid crystal display by the temperature rise is also 
suppressed. 

[0024] At this example, while the data line 41 on a barrier layer 44 contacts a lower semiconductor layer 
and increases the redundancy of wiring as the 3rd example showed although it dissociated by the 
insulating layer, attaining low resistance-ization cannot be overemphasized by the effective thing, either. 

[0025] (Example 5) The 5th example is explained using drawing 7 and drawing 8 . Drawing _8 is the 
cross section of drawing 7 , and (a) is [ B-B' and (c of A- A' and (b)) ] C-C cross sections. In drawin gJZ 
and drawing 8 , 5 1 is a barrier layer, others describe the same part as the 4th example by the same 
number, and explanation is omitted. 

[0026] In this example, barrier layers 44 and 51 were used and the crevice is established in the bottom of 
a data line 41 and the address line 42. (1) address line 42 is also buried and crowded in the crevice on a 
barrier layer 51, and the feature of this example is in the point that about 42 address line nearby 
flattening is given so that drawing 7 and drawing 8 may show. 

[0027] In the example shown in drawing 7 , the barrier layer is used as a crevice and the insulating layer 
has separated electrically each of these barrier layers 44 and 51 grades mutually. 
[0028] (2) Each wiring layer (a data line 41 and address line 42 grade) is prepared in barrier layers 44 
and 51 through direct or the thin insulating layer, and has attained flattening more. At this time, that in 
which the wiring which contacted the lower semiconductor layer like the 1st and the 3rd example, and 
the thing whose lower semiconductor layer is floating were intermingled is also effective. 
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[0029] (Example 6) The 6th example is explained using drawing 9 and drawing 10 . Drawing 10 is the 
cross section of drawing 9 , (a) is D-D' and (b) is an E-E' cross section. In drawing 9 and drawing 10 , 61 
is the crevice of the field where a data line 41 and the address line 42 cross, others describe the same 
part as the 4th example and the 5th example by the same number, and explanation is omitted. 
[0030] The feature of this example prepares at least two fields where the depth of a crevice differs, and 
attains flattening more. 61 is the point that the depth of the crevice of the field where a data line 41 and 
the address line 42 cross is deeper than the depth of crevices 44 and 51. although it became the highest 
on the panel and the orientation property of liquid crystal saw and flagged when the data line 41 and the 
address line 42 crossed conventionally, almost flat structure was realizable by adopting the structure of 
this method 

[0031] As a method of forming the crevice where these depth differs, a barrier-layer field is used as a 
shallow crevice, a semiconductor layer i s ********** ed as a deep crevice, and there is the method of 
using a lower insulating-substrate exposed region. Moreover, it cannot be overemphasized that it not 
being limited to such a method but changing the depth by etching of multiple times can be used, either. 
Moreover, it cannot be overemphasized by arranging a dirty stop layer partially that the crevice where 
the depth differs can be formed. 
[0032] 

[Effect of the Invention] Above, without performing special flattening processing according to this 
invention, like explanation, a semiconductor device with a flat front face can be obtained, and 
expansion-izing of a chip size, cost rise, open circuit, and prevention with a poor circuit pattern can be 
performed. 

[0033] Furthermore, by using the array substrate which formed this semiconductor device, the 
orientation nonuniformity in the case of rubbing can decrease, and the liquid crystal display with which 
a high contrast ratio with few white omissions of the pixel section as a result is obtained can be realized. 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 
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[Drawing 5 ] 
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[Drawing 8] 
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